In 1972, we observed that multiple unit activity of an area located in the medial basal prechiasmatic region (PVA) showed a dramatic change during critical period of proestrus (Kawakami et al., 1972) . The change was remarkably similar to that in the arcuate nucleus. According to morphological studies, the area includes the organum vasculosum laminae terminalis (Leveque, 1967 , Weindle, 1965 , one of the circumventricular organ (Hofer, 1958, Rohlich and Wenger, 1969) . The ependymal lining of the median eminence contains Gomori-negative substance and its ultramicroscopic morphology was characteristic of secretory cells (Kobayashi and Matsui, 1969) . Furthermore, there was found sexual differences in the ependyma lining the third ventricle in the anterior hypothalamus of the rhesus monkey (Kumar, 1968) and in the median eminence of the mouse (Oksche et al., 1972) .
The present experiments were performed to elucidate the role of the PVA in the regulation of gonadotropin and prolactin. Stimulation experiment Concentric bipolar electrodes made of stainless steel which was 130 it in diameter of inner wire and was 27 gauge in diameter of outer barrel were implanted into the PVA (Fig. 1 ) stereotaxically with the aid of atlas of Albe-Fessard et al. (1966) Table 1 . Immediately after the electrical stimulation of PVA on the day of proestrus, serum concentration of LH was observed to be increased significantly. The same stimulation induced also an increase of serum concentration of prolactin. FSH con- 
Effects of neural deafferentation of the PVA
The effects of neural deafferentaticn on uterine changes and number of ova ovulated were summarized in Table 2 .
In all rats which resumed 4-day vaginal cycles after the neural deafferentations, the uterine balooning expected at proestrus was seen normally, although the uterine weight was significantly higher in rats with the first cut. The abnormal presence of uterine balooning occurred in 2 out of 4 rats with the second cut on the day of estrus. However, uterine weight in rats with the first cut or the second cut on the day of estrus was not changed. Number of ova observed in the ampullary part of the oviduct in rats with the first cut was significantly smaller than that in control rats.
Data from the determination of LH, FSH and prolactin in serum and pituitary gland were summarized in Table 3 . Serum and pituitary concentrations of LH in rats with such neural deafferentations were not altered from those of control rats, either on the day of proestrus or estrus. However, serum and pituitary concentrations of FSH on the day of proestrus were significantly high in rats with the second cut compared with those of control rats. On the day of estrus, in contrast, serum concentration of FSH was lower in The present experiment shows that electrical stimulation of the PVA on the day of proestrus causes increased serum concentrations of LH and prolactin.
It has been shown that stimulation of the median-eminence(ME)-arcuate nucleus(ARC) induces ovulation (Critchlow, 1958) or LH pituitary concentrations of LH, FSH and prolactin FSH and prolactin in the rats with the PVA deafferentation or estrogen implant into the PVA release (Clemens and Shaar, 1971) , and pseudopregnancy (Everett and Quinn, 1966) or prolactin release (Wuttke et al., 1971, Clemens and Shaar, 1971) in rats. It therefore appears that functions in above two areas, the PVA and the ME-ARC region resemble each other in their influences on the release of LH and prolactin, although the regulatory mechanism is not known. Regarding stimulation effect of the ME-ARC region on FSH release, some authors noted that the release of FSH reached the peak at 3hr after the electrochemical stimulation, despite of the immediate re lease of LH (Clemens and Shaar, 1971, Karla et al., 1971) . Thus, a difference in the time course of release of LH and FSH evoked by the stimulation was suggested.
We also obtained a similar result that imday of proestry with the same parameter as that used in the PVA, there was no significant change in the serum concentration of FSH, though apparent increases in LH and prolactin concentrations were observed (Kawakami et al., unpublished data) . Because of these facts, a possibility can not be neglected that the PVA resembles the ARC in the function controlling FSH release as well.
As we refered in the forgoing, another resemblance between the PVA and the ME-ARC region was in their changes of multiple unit activity in the afternoon of proestrus. Recently, Kawakami et al. (unpublished data) observed that a single shock to the PVA activated the unit firing of the ARC neuron with latencies of 6.0-30.0mesc and also observed antidromic activation of a PVA unit by single stimulation of the ARC with a similar latency. This latency suggested that the connection between the ARC and the PVA might be made with unmyelinated neurons. In fact, there are many unmyelinated thai et al., 1968) . If the PVA and the ARC are connected with unmyelinated neurons, the connection might be monosynaptic, inasmuch as the conduction velocity of unmyelinated nerve is 0.3-0.7m/sec (Koizumi et al., 1970, Negoro and Holland, 1972) and the distance between them is few milimeters. Moreover, some PVA units were excited with unstable latencies following single shock to the ARC. These facts suggest the presence of a reverberating circuit between the PVA and the ARC, although a doubt remains that the PVA units excited by the ARC stimulation may be the result of activation of recurrent collateral of the PVA neuron whose axon terminates in the ARC. Concerning the structure of periventricular organ, Sterba and Weiss (1967) have descibed that the nerve cell processes contained neurosecretory material and they penetrated the ependyma of the third ventricle. Similar material has also been shown to occur within the cytoplasm of ependymal cells in certain regions of the third ventricle of various vertebrate species (Vigh et al., 1962 (Vigh et al., , 1963 . Among such periventricular structures, the most marked similarity was seen in those of the ARC and the PVA (Leveque et al., 1967) . Consequently, if the PVA is regarded as a potential site for release of neurohormones as is the case with ARC, the physiological significance of the close neural connection between the PVA and the ARC may be involved in the dynamic control of release and production of neurosecretory substance conducted in each site. In fact, a passage of neurosecretory substance into the ventricular lumen has been described in the hypothalamus of many mammalian species (Bargmann, 1954) .
These features indicate that the PVA is apparently different from other hypothalamic areas in the structure and in the gonadotropic function. It has been known that stimulation of the medial preoptic area (Everett, 1961 , Everett and Radford, 1961 , Tejasen and Everett, 1967 , Kawakami et al., 1971 , Clemens and Shaar, 1971 ) and the anterior hypothalamic area (Karla et al., 1971) will induce ovulation or LH release in rats. However, these stimulation never induce prolactin release and rather inhibited it (Kawakami et al., 1972, Clemens and Shaar, 1971) . Thus, the increase of prolactin release by the PVA stimulation seems markedly characteristic. There are findings that placement of surgical cut behind the optic chiasma (retro-chiasmatic cut) with the modified Haldsz knife in estrogen-treated ovariectomized female rats inhibited the surge of prolactin release (Neill, 1972) and this type of cut blocked the induction and maintenance of pseudopregnancy (Carrer and Taleisnik, 1970) . These may suggest that some stimulatory centers of prolactin release are out of the hypothalamus.
The results that prolactin concentration in serum is significantly high in the rats with the PVA lesion is of interest, because it is known that destruction of the ME-ARC region induces pseudopregnancy (Maanen and Smelik, 1968, McCann and Friedman, 1960) in rats and milk secretion (Haun and Sawyer, 1960, Kanematsu et al., 1963) in rabbits. Considering with the fact that both the PVA and the ME-ARC region can induce prolactin release in response of stimulation, an analogousness seems to be in the regulatory activity of prolactin release.
Experiment of neural deafferentation produced much complicated results on FSH. Although the mechanism involved is absolutely unknown, they may indicate that the PVA is probably an area concerned with the control of FSH release and production, e.g., some FSH inhibiting (?) influence passes through the PVA.
It may be concluded that the excitation of the PVA stimulate the release of LH and prolactin on the day of proestrus. This aspect AREA AND LH AND PROLACTIN provides an evidence that the ARC and the PVA are analogous in their functions controlling LH and prolactin release. Electrical activity of the PVA varies in parallel with that of the ARC during the estrous cycle.
Thus it appears that the activity of the PVA influences the secretion of the pituitary hormones through the ARC-ME. Whether the change of activity in the PVA is conducted to the ARC through a neural pathway, the ventcular system or both routes was not known from the present experiment. However, our recent study (Kawakami et al., 1973) revealed that there is a neural pathway between these two areas through which impulses can be transmitted from either side to the other. These facts as well as findings in the present experiment strongly suggest that the circumventricular organ system may participate in the regulation of the secretion of gonadotropin and prolactin.
